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Abstract 



A DLL circuit or the like is configured so as to be capable of measuring the optimum number of cycles for a 
delay amount from the input of an external clock to the output of data through the use of a variable delay 
circuit and performing lock according to the measured number of cycles, whereby a clock generation circuit 
having a wide lock range can be implemented regardless of the performance of the variable delay circuit and 
a clock access time 
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fcHU«ft (t l + t 3) ^Kf^TftS. (4ffij§ 
mtSiSmi 0 7144^0811 04t4^HIS&l 0 
5-e^Sitfc^n >y ^ E C KT 2 t RC KT 2C0{iffl 

I £lt,ZV PUP, VPDNfi-^^HJ^U 
Xs ^SMUISSl 0 lOSSftt 20ffi$-iW»t*. 
[0029] ^m;ioT, ^D>y^4^IUS§l OOfc 
fcV^tti, W?n 7 ;CLK, /CLKO^SrtCK 
fctSi:, CLK, /CLKtetf*6TOBIffi3ttlO 
KOtU^W^O-y^QCKTCOSgtt, A^)A'.y7Tl 

4 oojtsst i t*i$mm\B}ffi i o 1 coasat 2 1 
^Sreft*<J0T-, 

tl + t2 

PltttC, 4^jf0S§l 0 5C0a}y l jffl^O'y7RCKT2 

t l+t2+tDIV+ (t l+t 3) 

-3tu 0 4<7)Jil^ffl|^n-y^ECKT2<0 

t 1+tDIV 

•eft*. 

[0030] ii-e, RCKT2<7){affii:ECKT2«0 

^;PTffi«-&*>***ff'Sr*)*ifc k t* k , VW&tifift. 
9io. 

= t 1+tDIV+tCK (s^l ) 

LT , a' „ 7 r 1 4 0 (DMMS. 1 1 fc °I$ZMMm 
1 0 1 OSSft t 2 k itiliyvl- 1 2 1 fc<J:t>'T-^tli 
*A' 7 7r 1 2 20S®Jlt 3kcOSl ( t 1 + t 2 + t 
3 ) *<-§c-f* i 5 fc, 1 0 1 OSS4t 
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[0031] bZ*>-e. IS&IMUt. l?n-y?lM? 
b . ftffl^fctfte 1 ?o -/ ?-»M ?lVX'tc< n?n>y? 

x-mbtt. 

t l + t2 + tDIV+ (t l+t3) = t 1 + tDIV+n 
XtCK 

btcz>. zcommm-fib. 

t 2 = nXtCK- (t 1 + t 3 ) 

QCKTOSSJi: 
nXtCK-t3 

b%l. tfz. aj^jT-^DQ0~DQl 5<vsmte. 
IBQCKTCDmm (nXtCK-t 3) bftf)7vJ-l 

2 1 bT-?&j}rt»/7T 1 2 2<mnAt 3b(7)m- 
hh<r>x\ nxtatft*,. ztiizz^x. ft*?-? 

DQ0-DQ1 5<7)fifflliAA?n7^CLK, /CL 

Kff)&i®bmi<2tiz>. znzbx*). *s%mmm® 

1 o lmmmt 2b?uv?T?*:mm <t i+t 

3) b<D&stmi}nxtab%&Zbti i -frfr&, 
t2+ (t 1 + t 3) =nXtCK (5^2) 

x-bh. zzx\ n<mte&m<7>&jmx'h&. git, 

••M^/UfSCnOffiSrJBVvc, M*. Ji' 1 C K n -y 2C 
K P -y 7<7)£ a n C Kn -y ? Df b b 1 1 . 
[0 0 3 2] 02 (B)(Ctt, 2?u»/?*M ?)IX'® 

mmtto 7m2CKD 7 txDtg&izmzAi)'* 

77rl40 1 1 1 0 1 OSM 

St 2 b Oi^jy -yf- 1 2 1 HXX/'f-^tti^-y 7 r 1 

2 2<7)31®St 3 toft ( t l+t2 + t3)t?n7 

?/PtCK£:<7)|S$£^\ 2CK.U-y?<0i§-i^ 
02 (B) {C^-TidtC. (t l+t2+t3) =2t 

cK<opg^fc'5r«,j: iiz. sn&mssmi o Kosat 

23&f»J«S*l6. |SI«ttT. 3CKD^<W^fc 
fcL (ti+t2+t3) =3tCKcoW«fc 3 5rSJ:a 

<c» i o i oas*t 236*ffl«$ns. 

[0 0 3 3] Hi:, *2S»WfciiVvtU:, <2ffi)S$ifc 
«ltlJllI»107<omSK4^«ig»1 04, 10 55:15 
ttT E C KT b RC KT£#fl Lfc? a -y ?com*it 
m-&tit,zLX^&. Ztilt. J\-*zz.> y 7 ■ n<y^ 
fc <fc * K»»S:I»<%«>'C* I. . 

[0034] 03£fflWC s • n-y^fc-e 

«S*fcovvOMW6. ■sMSElffil 0 lO 
jBE*lift/JvC*Sfctf>t 2 + ( t 1 + 1 3 ) fcft/JvC 

[0035)W?D7?CLK, /CLKtfAXZtl 
£ftfcJ6tfc?Qy?ECKTO:fc£±#'JX-y 

^'E_oti, -5MMHISS1 o lRVuTvxmmm 

l02£fcmLX7a-y?RCKTCDiLlb±_tft)X>V : J 



R_Ofc5flr4. X -y i/E_ 0 R. 0 ^T'^SSftli t 
2+ (t 1+t 3) -C*S. H«tx«yi;E_2«R. 

2, E.3JiR_3 fc&6. *hg|5?0-y ?C 

LK, /CLKtfJflJHt 03 (a) , 

(b) cr>£ot,Zt2+ (t 1 + t 3) <ta/2X'hh 

?o<y?RCKTc7)£*>±#r)X-yi/ 

R_ 0 (eft & fiHBiWffiv ^ n -y ? E c K T«oit)ii« •) 
X-yi/(iE_0T'J>l>, ioT. ?P7;ECKT, R 

c KTzmmmmmmmm 1 o 7 ka* trftffi 
■rasssiHsi 0 1 coas*t 2 < zvz,m<\ 

cOMffltf'ttbilZ, . La»L£«0Bfo£"t\ »T3SIJHgi& 
1 0 KOjISElt 2(4KfcibK*J)l > 0-C, ?u.y?R 
CKT<0£t> ±# OX7 ^^Oy^ECK T<7)A*>± 
# 0 x «y ^fcr-a? i fc Ji-C # &\ £ eoflOKtf; n 

• o-yiyfci^^if^T'&S. 
[00 36] A-*->y? ■ 

fc#>, 01 ODLLTkU#J3l3g&l 04ZUA 05tf 
mtft>tlX^&. %<7)tzth. 4^®Kl0 5*^at}* 
S*i4^n«y^RCKT2tt, 03 (e)<^i^j:fifffi 

C KT<7)±-h±jfi i)X -y >-'R_03&>^ R C KT 2CD±t> 
±*>*'9x.yj;R2_OS:±^;'t2». ZLX. n = lco« 
4*fllUI|10 4*»^ai*$<l*^ny^ECKT 
2Ji, 03 (c) COZoZmZft^, 4#J§ 
04(±;O7?ECKTO±* > l*^X7y ! E. 
1 A»^> E C K T 2 <r)iLh±tf y) X -y v E 2 _ 1 

n = 2c?)^lCi± N 4^fflHI»l 0 4*»6ffi 
*SitS^n<yiyECKT2(i. 03 (d) tf)J:3&fi[ 
ffl^^o. oif). 4»«HI»1 04li^D7^ECK 
TcOi*>±^'0x >y yE.2HECKT2 0;£*> _t# 
0x.y^E2_2^«-tS„ 
[00 37] <r.TT\ R_0*^R2_0*T'Og®a 
E_l*>^E2_liT'C03iSai:, E2*»feE2_ 

2iX'CDwmm±. bUztmvxmLw 03 (c ) 

t (d) ?)?n-y?ECKT20fifflf±l?Q-y?tM 
^;PtCK«{-Wirv^. 4 ^-jgmssi 04*^03 

(c) tteii (d) OV^'WW)^ny^*aiA't*3&» 
B*S*l* n<DfflfcS^V>T D L L$IJ^0SS 1 0 6 

*»feft»S<x&«HWt#2CKfc:J:oTStteS*i*. 
[0038] n=ltf)B^ ?D7^ECKT2«ffiffl« 
(c) coi ■5t : 3:l). ;^n7?ECKT2, RCK 
T 2 Srfifflia»C^aJIl]8S 1 0 7 ^A^l LTffifflJt®^ 
ff^dt, RCKT2O£^,±^i3X.y^R2_0tft 
*>jav^ECKT2<?)4%x* JI 5X.yv f a, E 2_lfft 
*. fi!->T. £Ofc#{iffi^»C^tiiIl]!fSl 0 7{±. R 
CKT2^i>'OX7yR2.0l ECKT20A 

*>±& ox -y i/e 2_ i (c-sc^-tts i a izy^ym 

VBDNfcliiM-!). ^nti. "riSUEIIIKlOlOl 
@B$^t2S:A#<§-ti:S*-|SlT'J)S<7)-C. a-^z 7 
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[0039] n = 2cDfc£. ?H7?ECKT2 

Otifflli (d) 0)ZolZ%h. d<D?D>y?ECKT 

2 , rckt2 zimmmimiii®® i o 7 ica* ix 

tifflitm 3 i: . RCKT2 Oi%±*t OX'XxR 
2 _ 0 (Cft i, iSV > E C K T 2 c7)A*>±^ 0 X >y E 2 _ 
2T*>6. ftot. £Wfc*^ffltW«ffilil»l 0 7 
li. RCKT2^4'fc_b&*i?x.yS/R2_0t'ECKT 
2 <DAfc_b&» 0 X v >?E 2 _ 2 lt£-£i> Xdity^y 

>fl»vBDN*awrt-*. £*itt*raeiffiEi»i o i 

[0 0 40] i;tlin=l , n«2tf>*£fcOVvcK 
!HU:fr\ n = 3, n = 4teoVvCiHSM>:j«-tttJ5 
4.- fcJfc'U n=lfcKlin«2<0* 
^■{i4^0|STSVW. n = 3^fc*tt6^ffl0» < 

tCKiin= (t2min+ (t l + t3) 
t CKmax= ( t2max+ ( t 1 + t 3 ) 
5*3. 5S4*^4W»*ji>)» n fcn>y? 

py^'ii, ^r^awn o i<mmzfflm*mt?v 

■y?T?-izxmm (t l + t 3) T-^S§ilTL*3. 
*£T, ffi»LfcJ:3fc, n^«i^t-rs 

[0044] JJtft:, #Hfi»OD LLHB<0J: 9 =ft#W 
140(i. 04<7)J;dfc. -^tOA^JllKlMOSFET 

t -eoftiiv -xgiwgggs wtmaswaM osfet 

FETt£^tf2fflcOMM*II[II8&AMP 1 , AMP 2 

§ftfc**0?n«y:?«*CLK, /CLK£i|fIU 
CMOSW^<7}H»:?Dy?ECKT, ECKBfcL 

[0 0 4 5] CKENttjgftSMiMOSFETO 

tf. i-a^iA c k e n tm t < *r~ KJg 

^fcffl»3*i±eWHW?iM O S F ET tfflffl 

y, 3j-7Sitr«aBOBwtaj**ffl*vccKiij&r 

SfctfxOMO S F ETA»ffl* /- HfflJ^A^fMO S F E 
TfcMflfcSSttSfrO*. 2ffl^HU)iig[5]S§AMP 

T*fc*. ±l5A^^'-y7rHIKl 4 0*^aj^§^H 
§&?n.y?ECK.T, ECKBft-f-fct -yf-lHlJS 1 
10. 1 1 lfctfLT^BBagBlOl^flBfr&fl 

[0046] *Jl8I®[SI8&10 1tt, H5t*S-h.TV^ 



n=4<0t#{48^HIK «0J3fc, 2n#Jf}|HS& 

[0 04 1] ST. *Win7?pyy^^DLL 

V*Ui?Oy?^8ita<y)&fflT&S. ttwrc&*?n 

(CtJftS^ffl* tCKmaxt-f i>. 
[0042] wo£Tt>&vvlJ:T&l>#>\ ^T^SMIh] 
»1 0 1 £{iji8*?)iSiJ1»3BH (SS»«r^i5H) 

zzx\ tossehbi 1 o i^ftAS®*$: 

t2max, fi/Jsii@»Srt2iiiini:-ri,i: s ^2J;i)n>y^ 
[0043] 

)/n (3ft3) 

)/n (5^4) 

* X o UUt:*gKSfL/i8ffl<o^SS8E3)H t 4 0 1 
a~4 0 1 hfc , -^^mM^A 0 1 a~4 0 1 

mLxWintititzsmvmmTy-rA o 2 a ~4 0 2 h 

t , ^PSSmmT 4 0 1 a~4 0 1 hfcitfUiiTyr 
4 0 2 a-4 0 2 hOffitt/^14«r0J»fS)I®g8S 
§IJfflHIK4 0 3 t . Hi(7yT4 0 2 a~4 0 2 hC0{±5 
ATA P 0 ~T A P 7 W vtfh^fcgBfWtcajaS-frS 
iShffr?)V1r~r\sWr (MUX) 4 04 fcd>£;flij£§;h. 

[ 0 0 4 7 ] 06 ( A ) e nraSffiSR?4 0 1 a~4 
0 1 htfJj^frWsflrHBfl^SftT^*. ^Sg* 1 ? 
4 0111 Ztl?tl2m?>m)4 I N V 1 , I 

NV2*nft«JS«S*Lfc|il»i:S<tTV^. JMHwc 

i nv i , i nv2ii m%comsmmtm& 

^mS&ffi^SrffixTfcO. mSSEiifflMOSFET Qc 
1, Qc2«>«-HRPfc, fflE^TXIlIBH 09 
(II1#!S) frbWTxm&NBIASWQmZtl 
XVMZill. ^c7)m8iE?ifflMOSFETQc 
1. Qc 2 tE^IJ^X-Y -yf-fflMOSFET Qsl. 
Q s 2 mWfetlXtS 0 . 2SB JSlB^aaE*^ 4 0 1 
b~40 1 h(DXj yffflMOSFETQs 1, Qs2 
<oy-h«HFfcli. ±E99EgaKiH»eiK4 0 3*4><0 
SKflJffllfi-^ SEL0-SEL6 *<9ffln $ it , -e^ft^ 

^SflTV^I,. §^>e AAHilMOSFETOKl^^ 
FWyjt^WMOSFETtaS^y- 
H* { y- b SffFfcSSilgaSfUfcM O S F E T fc 3^M?iJ 

fiSESfiJtlil:ft«T*fi#<oaffi*^<BItfc=flr4. * 
fci 20<7)Si>fy;WlNVl, I 

mti ztx'i mm&x o h a# ^a® o as t 

TV^4. 
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[0048] iiicox o izffii&ztitc*i%smm : ?-4 o 

1 aMOl h{4, I ASOtMiCJ: 

"cojuawwtf*. n*wfc»±/^ T^rnEN b i 

n b i a s^aanw- s t m&tftmttti . 
coo49] ta. *r$smm?4 o i a~4 o i m± 

rxSBEN B I A SflttffifcJ: QIMKStMKfl* 
*l*fcfcfcfc£*D«S8WJ!MOSFET Qcl.Qc 
2fcfiflfc*-r«yf-fflMOSFET Qsl,Qs2# 

*. TOBIS9IHP4 0 1 a~4 0 1 hcotii^fi 

*fcCMOSl^WcJWM-*fc*>» 06 (B) fcjjtj- 
<fc 3 (c!B»tmil§If& AM P 0 b tn&Ji t S Uzfflm 

I NV0bfrt>mfcZtlK&mT>74 0 2 a~4 0 2 

[0050] iomST^TM 0 2 a~4 0 2 h{4, ± 
iE£S3»MfflII»4 0 3*6ajgttftMfffi*AM0 
~AM7lCj:9tMWSW>:*y. *7jMW»3*U «8E 
«#W4lM]BOi&#£f?jJ:U tttt-I^WHIH 
NVOtiOn^I/^KOV) £tfc>Jtl>. IliHiB 
EBAMP0J4, H4fc*S<iTV%*@Bfl>-*<oa«l 
Ji«!fl»i:PHilftMM-*. 04i:H£9 2o<9iiBi 
JIMK3B«l*^*>*TVvSfVi«Ht, wmrvTA 0 2 

a-4 o 2h\mmti^jx'^:< isyyivnmm&i)-? 
[0051] mm®mmm4 o 3(4, ^sshik 

101CA*L)t?D7?ECKT, ECKB^, tfcfj 
* WHfcMIOto-rSSBBISi^ 0 1 ^ji-TA^Jffll-rs 

msre&D, ni6ryr4 0 2a~4 0 2h^ai*TA 
P O-TAP 7fc^vvta»8»W#|&fr$rd X o lz 
m&ZtlXm. Mb IX. 4«<0?JS8i«*?4 0 1 
iMSidt-f**^. fl»SEL0~SEL3*>vf 
K/HCU SEL4— SEL6(3D^K;Hcr§. 
&tz. WmTV74 0 2 a-4 0 2 htCtfT avSttftftJ 
«flWiAM4#A-r *flJaj1^)AM0-~A 
M3. AM5~AM7(io^U^i:-f&. £*ifcj: 
0. "EBBEHKlOlfcAaSftfc^ny^ECK 
T, ECKB{iBT^gM»^4 0 1a~4 0 1d^aj§ 

«j3Big*M o i e ~4 o i hiimssi&fiH* 
ssie*? 4 o i doas^m-f a. JStt-nsHWi^ttA 

M4£«fc OBt-SttftS*lTV^«»r 5^7*4 0 2 dfc 
ioTCMOSWWCittBSfU V^f-Tl^lMO 
4fcaaUT^ny^QCKTfcUTHJ*«*l*. 
J: -3 <rMM(= J: 0 . ^P'^ECKT, ECKB(4A7J 
^ft^T'lC 4SO^S®3g^4 0 1 a~4 0 1 
d m&LKZb IZ%1 . BggaUHttlaUM 0 3 J4*r 



asisBiff 4 o i mm 1 ~s 2 mmt^gti> ; 

[0052] ®5coio lZfflfSL2titz*I$mmM 
8&10 1KfcVvCf4, «RMI«i#SEL0~SEL6 

Sr-r^TA-f tx ^mmm^ 0 1 a-4 0 

M 7 £4 >9 11867^7*4 0 2 a~4 0 2 ho p ^vvtffc 
1 ofcMRWlciSttfl: LT*h.tf|a|««)iBB«a*» 
Si ±ffitf)4 3 caHRffl«ffi?S E L 0 
-S E L 6 fc J oT#4ftr»raeiiBIHP4 0 1 

6. 

[0053] v;^7*U-^-9"4 0 4(i. HKlTyT^O 
2a~4 0 2hOffi7Jfi#TAP0~-TAP7*>£> s - 
Otf>fl»£JKKLQCKTI: LTHlAf *0»T*4 
*\ H5<ol6tt«<oilI»-CliAMO~7fc:i:»)»i**i 
sn»r >74 o 214 1 ojt'ttTfc&o-c, ?^fri/ 

[0054] H7 (Ctt. jIE&tfcf|iJtP!IIB4 0 3 Oft* 

£g&0JflllII»4 0 314, mt7>T4 0 2 a~4 0 2 
hOHJ*«-9- TA P 0~TAP 7 Z*il?tlAj)T~? 

mb id l Ltmmm o 6*^<7)S»)ft-f strs: 

O -y ? A^3 1 th 7 'J -y 7*7 D -y 7* F F 0~F 
F6fc, FFOOtil^SrRKtl.'f WHGOt, # 
FF 1~F F 6<0ta**-e*l«t-*<ORlKA**Pfi: 
SltMS«7 'J «y7 , 7D>y7-Oaj7J^fife*OA73«^^ 

S(fct6aa«iff-r«» an d h g i -g 6 1 , a > 

A*-^ G 0 41XA N D Y- V G 1 ~G 6 Ottjjjft^^ 
-JlOAnm^b t, JJESIWi^STRWRIIEli^S-' 
ffi^-COA^ffi^-t-f&ORy-hGl 0-G1 6i, 7 
U y 7-7D >y 7* F F 6 COtUti b Sttft^ S T RORIk« 
A^fl-^fcf h O Ry- h G 1 7 fc *><5>flftS§*lT 
feO, 7'J •yT7O>y7 , FF0— FF6<0aj^J^SS* 
? 4 0 1 a~4 0 1 h fcJttiafBWflWl^ S E L 0- 
SEL6fc LTttiTJL, OR^-hGl 0-G1 70tH 
7JSrHWTyr4 0 2 a-4 0 2 hftWiSSttftlWW 
(t^(4AM0~AM7tLT£b7J-ri.. A V>*>— 

[ 0 0 5 5 ] «®SliC$iJfflI[llSS4 0 3 !4&fci¥L 

<i^B^-ts4atc, ai7j-rsiitR$iiPft^-sELo~s 

EL6(4, 7U-y7'7n-y7°FF0~FF6c7)$>^gi 

( i =o~6 ) imzix^m<7)m^taf}^tiim 

mmtS^ SEL0~SELit4A4 V<lVX1k<?)®.fr 

^ta^tiiMmmm^s eli + i-sel 6(4d 
*7vovb%tii. ttz. mmma«m»403iph 
aj*s*i*«ttftiw«wi9AMo-AM7(4. »ay- 
n g o ~g 6 wtmz i. -? t *«R»c«jei-s 1 ^<m 

fAM i + 1 O^^'A-f l^^t ^^1, . 
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[0056] vneafimm o i frbmjjztiz ? n y 

ry*aWg»l 0 2*^3*14. m^L^idt. 
UTU^jgilllKl 0 2(iA^^o-y^QCKTfc. A 
JjJiv 7 r 1 4 0 coSgt 1 tsXVftJl®® 1 2 0 Ojl 
®t 3 k<^D{cffi3t6Br£<oag» ( 1 1 + 1 3 ) * 

. uTvtmMwi o 2coa®»fit 
t v>4 vr y * 0B^ffl^T v ^cotm c: Ti4iiis&<oi¥ 

2J4. A*^«j'7Tl4Oi:R-flWEtfD|ilBk{B*0» 

1 2 o bm-ma&mt tm&s&tLismt §n 
6ik-c, mfeowmm (t i+t3> £#443t£ 

[0 0 5 7] V7 , 'J^3lKISI»10 2f)HiS*Ufe^o 
•y^RCKTii, 0 5£J:-?T4$M8;S*u 

?a7.?RCKT2t§W. AAA'77rl4 
OfciOWOai^tfe^D-y^ECKTfcRaMC^JBEI 
»10 4fcJ:->T4^fflS*l, ?07?ECKT2t^ 
4. £OBfc0?U7?ECKT2<0flPfB{4. DLLflJffil 
0J»*»fe«»S*i.S«aHi# 2 C Ktfo^K/UOk & 
03 ( c ) cOEC KT2 ( n = 1 ) <D{£fflT\ WflHIf- 
2CKtf/vfl'*Wrfc*j:#. 03 (d) OECKT 
2 ( n = 2 ) CDffifflk 4 3 fc^ffiHIR 1 0 4*<a§j£ 
3*iTV*4. ^«0B1 0 4feJ:Vl 0 5T'7n77E 
CKTfc4tfRCKTcO#Ji£«T&^kK4-5T. I? 
!LfcJ:3(:, A-q£-. y ^ . a 
4.08(A), (B) fc#JBE»10 4. 10 50DM 

[0 0 58] #$EIS&104. 1 0 5f4. 08fcijcf4 

#WB* » h . "J * «y hJfffft* 7 »J 7 77U77FF 
_EOtFF_Elt 4 Officii. Mg07'J7r7D7 
7°F F_EO<07 Q 7 73g?fc: ^D7?ECK T#A7J § 
*l4kkt>K. B«Sc07y •y77D77FF_E0<oaj7J 
Q*^S07 'J 7 77 U 7 7 F F _ E 1(7) 7 n 7 7 Jg? {C 
A*$*i4. KfRJK-fe-y K 'J-fey hffiW#7'J 7 7 
7 D >y 7°F F_EOfc F F_E1!4A7J 7 D 7 7 (Zflbb 0 & 
< , -fe -y hWPSfcyvf W^P*«A*S *tKK*H«t 
■fe-yhtfBfcSfu tii7]Q*>VW^Hc. £££:&fc[J 

fc&4. 

[00 59] 08 (A) fciR-*-J:3fc, #M&1 04 
fctt, y-fe-y hfi*RSTfc±IBWWt*2CK±fctt 

G12)WR{t6il. AND7-'-hG2 1 <7)Jfl7J#7 >J 7 



7 , 7n«y7*FF_E0tFF_ElfOy-fe y hS^fc, ifc 
AND^r'-hG2 2^a373* J 7y 777U77F F_EO 

T. $fJW1^2CK{CJStT03 (c) nmt%&£ 
3fc*^SfL^ECKT2 (n=l) , ££1403 
(d) <0ffifflfc£4i3«Wa3ilJfcECKT2 (n = 
2) «£$*i4. 08 (B) K5jcf4 3t, tfJUEISS 
10 5J4. y-b-yhff-fRST^itS7y-y77n-y7- 
FF.ROk F F.RICO y-b<y Hl^tA^S*.. 7>J 7 
77D77FF_R0kFF_Rl<O-te7 h»C(4«tft« 

[0 0 6 0] IWWtctJ^TJi. EISScoUiHg^fg 
Wzt 0 5J4U7*y^SE0»l 0 

2coii^fciSft^ i^y^aw&i 0 2<oi» 
^jai5i»io5*»tTfcsv\ ifitiOs U7y# 
asm® i o 2 «oa»«steffisw-$ i t 4 . i 
. B<riB^ ( 1 ) tfm.-fh<nx\ &j}T-? 

DQbT-?Ah o- fiE^rD Q S <7){4ffi{4iE L < 
^tl4. 

[006 1] 09 £14. #JS0R 1 04, 1 0 5T^JS 
§^7o-y7ECKT2fcRCKT2i0fiffiJt^^fi : 
*7^^88a*iaJIlI»lO7<?Dftft0IJ^§tlTV^ 
4. fifflJf&Sc^ajlUSSl 0 7{4. 2^f07y-y7'7a 
7750 1, 5 0 2k l^>«0NORy-MHB5 0 3i: 
*»tfllJ*S^. #^r-7A7l^D(4^S^EVc c 

4, 1 0 5T#Jf3:ftJt7n«y7ECKT2kRCKT 
2^m-?fLA71§tl. 7a-y7cOS_h^yt|llWLT 
r-^ATJffi^D^V^SrSXD&tf. 7'J 
777D7750 1, 5 0 2l3*ra»'J-b«y b*FR* 

8rt>. i«oy-fe>y hs&?t{47y 777077501. 

5 0 2 cr>Km.&J} Q B * ATJft^ t 4 N O Rt 4 - MO 
SS5 0 3<oaj**«y-b -y hft^k LTA73§^44 3fc 

k. A7J7n-y7c0Wcffii?A > -fl:*>fcQa}7J* s n'7 
. 4feQ BfUA^W y -I: >y h §fl 

4. 

[0062] ffiffljgaaS«!aillI» 1 0 7{4. 03 ( c ) 
k (e)<043£. 7a7 7RCKT2<0i%±* J, 5x 
•y x*«E C K T 2 <7)i.t>±jfi 0 X -y ^'4 0 t>ftfcA73§ 
tl4k. 7>J •y77O-y75 0 2<7)ai7JQ*^NWl^'<. 
^. KKiiiTJQB^n^^/Ki^ii. 03 ( f ) <D4 
0 fc. <4fflc7)it^S:^t"til7]ft-f V B D Nj&Ovf l^^p 
fc^t§tl4. iJjfc. 7D-y7ECKT2cO4*>±* i 0 
X 7 i/'*«A7J $/l4 k . 7 'J 7 77 O 7 75 0 1 <0|±i7J 

7'J 777O7750 1 . 502ORKtti7JQ 
B3&*fttCO'7V^WC§fL4 k *<OSf*£. NO R7-'- 
M3S&5 0 3 COiUfiX'h 4 P F D _R S Tff n -< ^ 
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<MZ$tftZtll . P F D_R S T#^47 V y TV D 
•yT50 1, 5 0 2^'J-by HffpfcAASflTtJO, 

03(f), (g) ffi^ft-^VBDN^S 

w ifcHWjflWv b u p \z\mwwxim 

htih. mz. RCKT2t7)i;*>±*<0X'yv ; J:0tE 
c K T 2 toi*>±*< 0 x -y >-'co^r^v ^ „ ai;Wt-5§- v 

B D N tUJJiV t timm V B U P (C{4£ 

[0 0 63] VBUP, VBDNit^a/W* 

tti^^OHIi. ?n-y?ECKT2iRCK.T2<94 
^^Ox-yvOfifflHtffli-ri.. IWBUP, V 

^yT-m^l 0 8{±. HI OK*S*i"CV^J:afc, 
fflK6 1 lfc«RWf^^6 1 2a~6 1 2h*>£> 
ft£ffi$ili§7 4/1^6 1 0. 2oomaiS60 1 , 6 

0 2S.lX2o<7)MOS^'f-yf-6 0 3, 6 04 

[0 0 64] iCT. f-+-Sflify7TaBl08te7y 
rg^VBUP^^^A^Sft.Sfc. MOS^ 
'/f6 03 «$Bi:RJB t =5: 0 . «S?S 6 0 1 j&>£<o*a 

1 1¥7<>U?6 10(C#|fc3;h.T*+/'C3^6 1 2 a 
~6 1 2h#3Em§ftTffl#lffiVBcom{i#<±#t- 
5. r^y«#VBDN^IE^V^*<A^§ilS 

?*6 04#ai3B«ttfcfc»K «SKS6 
0 2c7)msi 2(:J:')t7^^6l 0<D*->r-J*z'?6 

1 2 a ~6 1 2 h^mmfimttau ta^m&vBn 
[0065] <mffim&m®$&i o 7<r>m^±. x-n 

V B U P b V B D N#Rl*toM ft & d t 

mvMm 602 l , tfj^mffi v b «5«aj4Xfc l 

ftV\ ioT. ft^VBUPtVBDNc7)y\V^i|gcOll 

[0066] £<9^^f-A'-i^>'7iaBfc:j3Vvc 
(4, 7 -f ;k?ES&6 1 OO^f-w^^fi^ n^Sii 

nis&i o lcommmkmm-thwmmiRMmm^s 

EL0~SEL6tJ:-D-C8oc7)dfA'^N , >'^6 12a- 
6 1 2 h^«i*m:»jGLTifttt4>*lTV>*.X>f >y* 
613a~6 13h£;*>\ *y®Wt&ZbX\ 
T*ftJ:^ fc^TV^. ^ilM&i o l 

EVB<^fb*^msLT, ^nKssmKi o ltw 

[0 0 67] 7=5:i?*>. f-ir-SWyri 0 8t;:J:>,£ 
(££*utmffVB«4, 111 1 Ichiro** (a) ifc 

(4 (b) o#vyh$7-iijs&a>£>ft&^ 7*0{&1 
o 9^^§it > c^nm 7xmffii o 9offl*mate 

*^TJJPT81Jfi3]Bl 0 1 WSSSBSSimzffiih 



Og&{4SiRSIJ»fI# S E L 0 ~ S E L 6 fc J: r> T8ft 
*tf>fc», +*—$*#yTWB,\ 08*^cOA^^' 
;W*fc*f* * tB^SE V B^Wfc**«-jrc»*«^fc 
{4, i)fWS^lSS^c7)g^Srki:-ri,i:Bl^lS 

m»i o i^h-^c7)a®^{4k^t^s. 

[0068] f =3r*>*> . A-f T^.®EV B*< A V Bt3f 

2 co^-ft* A t 2 liBRBBBR? 1 mm£0$tfka.A 
t2cD8fgfcftS. £<o»«cJ;!), S£ft8tf$Vi4ft 
-&{c{4 DLL ElBoftffl^ftfr'A » < ft 0 . ft®^^ 
KttlHft^JttlLrLidTimfitt****. Lrf»L. £4) 

mmmcoi-^-^yym^i o segwcij, 

^€^SEL0~SEL6fc:J:^T^-W , ?v:?6 12a 
~6 1 2hO®&mZMffllX~tl%3m®Ul 0 1C0S 
SStflKft* < ft* X o fcSEfcS-erv* 

A^NV^{c*ttl,tii^mEVB(0^t4A>*R 
JfcfiW-iiSfcft*. WVBUP, VBD 

NWVl'XBfcittS^ISSiigKl 0 lowest 
2 £>-f {IS'-£fc ft o , »^ 

*^SfcftS. 

[00 6 9] ftfc, 011 (a) tC^§^TV^/^r 
*mm 0 9T14. #^ft^l/yh$7-Il]S8SrfflV'.T 
V^*«, 01 1 (b) K^J:aft»JftOA>fT^ig» 
l 0 9*fflv^£fcfeJ:OTfI3BSiig|lio i<oagft 

011 (a) WTxmmztnxjinEVB-iiifi 

«8BS«t#Z<WWrCft**», 011 (b) t^Lfeig 

B-cii. A^mffivBtaj^miENB i Asti^rfs 

4"t*«a»«-<WB»i:ftSfc«>, 01 1 (a) btm 
[0070] JBLhTs *Hf^J«o DLL DWOMfttco 

^xcommzmji. ^z^mmm^DLLm^mm 
umtz^xmntz. 

[o 07 1 ] t-f. DLLmizmimmwzmw 
■thb. immmm\&m&i onz\ii%tih?uv 

9 R C K T 2 Oftffirt* E C K T 2 ^fiffi J: 0 JLCT^ 6 
^■tC{4. VBDN^VUX^'ifj^g^x^-^ 

BOMBtfTm . -Br^aMlHlB l 0 l cosmm^jma 

i mw$m^m \ owzxftzixh? 

nv^RCKT2Offiffl**ECKT2OfiBBJ:0a^r 
V > 4 s VBUP/ NVUX**ai^ § tlX J U TXM 
ffVB^mfi*^* 51 ). nT^jISSHIBl 0 l<7)iI®MSr 
^o-y^RCKT2^firffl* i jtt? t J;dt0Jffll 
£*U»„ C:cOj:^ft7-f->-VN-.y^;p-7-tJ:o-C. ^ 
n >y 9 E C K T 2 i: R C K T 2 <7)fiffiJ4^(c^ L < ft i> 
J:3ft:lMES*i, *l**jft04^ AA^ov^CL 
K, /CLKfcffiffl#HftLfc?-*DQ0M>Q15 



(1 1 ) 32002-43934 (P2002-439JL 



[0072] ny?U>iS$itXtlti:ibfc*'*I 

^agings i o i $<v*i$mmm=F4 o i comm 9 o 
•vtmmtmzfcixym.-tmm. mi2^m^x 

/UK'J-fc-y hSftTWt. TO§»-?4 0 1 a~4 0 
lhmg&£9c9a$£»4tD-C*>9. W#£.X>r>y 
3-110, 1 1 UiD L LMflEIR 106 frbVMWfe 

mmm o 3^aj*^^ssins&i o i izmtti 

£olzmim%biiX^&i><7)t-tZ>. 
[0073] DLLMfflURl 0 614. 'J-fevMWl 

WOiitfA^^''/ 7r 1 4 0<Oifcfj?Q>y ? I CKT<7) 
4±#0^'fS>^TlfcR«LT. 012 (b) CD4 
5^tifSm6ffi^SCKT, SCKB£tfJ;W&. 
frfc. DLLW»0BlO6ta*W*y-feyHI#RS 
T(4 N DDR SDRAM(7)rjyhD-;l-nv-y^* J: & 

VVKSELFX£g^fc&fc£fc£jSS*l4. DL 
Lffl»HI»10 64»feaj*§ft>£^SCKT. SCK 
BI4»2U7 , U*3Bi0»l 0 3fcJ:-3r (t l + t3 

+ tm> t^om<r$m%$it>tLTmi 2 uy cox 

3&fI^SRCKT, SRCKBt LXftjlZtlh . Z 
ZX\ tmll l§IBSMjH>OLLttMHttao««« 

ftX'bk. tmcOptV\«*l4^tS#. flRff 1 n 

[00 74] IfSRCKT, S RC K BH^MX-M 
•y 3-1 10, 1 1 l£»oT05<OJ:p£«j££:r$-*, 

■sMgniKi o l^xjjzti. ^mmmi o it 

■BJ^SgS^ 4 01^1 gfcfc t Dt7)M®*^t ^^L. 
01 2 ( e ) ~ ( i ) <7>£d%mm^tf<9:«t&JiLiS 
M%$ixrzm^imsTyr4 0 2 a~4 0 2 h 

titixmsmmm\m4 o 3 1 hwvwa 0 

4fc#»3;h.$. SffiS^J0PHlK4O3«4. D 
L LSQffBlft 1 0 6 frhvmWm S T YWa*>\,«$, 
X'hht*. ORy-hGl 0~G1 7<D-1fCOXf}S 

1 0 1 <ns$Bs7VT4 0 2 a-4 0 2 

h«t-/Ct*31t-ft£*l[2l 2 ( e ) - ( i ) COMMiE^ 

ii. TAPO, TAP1. fcLT&*ttfcJj§*r? 

;Wl/n4 0 4C«$il, iOHTAPl-T 
AP7{4a®g&fM»[I]S&4 0 3fck8fft$*i*. ^co 
b*. v;l^7V?lM0 4Oas;W4iliU#, i<0«IB 

(tl+t3+tm) +4xtD< 
(*6) 

[0078]-*. ffiffliwnttfcftaatfjT-* dq 



[0 07 5] fcfc, 012 (c) (Oidfc, SCKT, 

scitKm^ifix^»,?mzyzfcztixpt> twm? 

4 S y^T2T-STRftWnr>PA^^ /V f 

"c, 07 commmmm4 0 3 *>7 y «y 7-7 a >y 7 

F F 0~F F 6 A>\ »T^I®[IIB 1 0 1 

fTAPl, TAP 2, £ ftB$(c 7 -yf-t-S. 01 

2 fc^rf ? >f 5 >?<T>19&\,Z\$ s S T Rff-^'n ? K 
)Vi^J\-i \s^\^&fa%tltz&f&X\t. TAP 0~T 
A P 3 *V\^f K;WT'T A P 4 IM&W VKlVX'h 

h. zcofzib. wmmm®&4 0 3<?)yv»/77u 

••/ 7*F F 0~~F F 2 fctefc^W 7 p 

F 3~F F 6fc(4D7^^^7 >yf-$*l.& . 7 U 7 7 
7 O >y 7*F F 0 ~F F 6 CO £Z & tVvf >y 3- 

%2 uTvtmm&zmTijgMmmmftX'mtttz 

WMtmtfftfrZ. 01 2«0^>f 5>^<?DWT'{4. tCK 

i d * -cftweasfiTt i t if&frh . 

[ o o 7 6 ] * lt. zm&. mvmBsmm® 

&H0 3T14, 7U-y7 , 7n>y7°FF0~FF6c0tti^ 
tt-f S E L 0 — S E L 6CD 0 ib S E L 0~S E L 2ifi>\ 
A UKtUCOit t§iX s SEL3—SEL6{4o^K 
MZ^itL. ZtllZk^X. ORa-'-hGl 0-G1 7 
*^ffi*?il5?Sffi-fb«-^AM0'-AM7t4, AM3SD 

EL0~SEL6St/AM0~AM7lt °T^aig[51PS 
1 0 1 iZ&teZti, ^tOfe*. !6fWSiiJ3SSHR?0 

4 01<OSiS*<4S-CftSi:^d<It{4, ClOi;^^ 

a®@ss i o i t*j»tssB«a 1 2 (44 x t d xh 

[0077] ±iB<oi oizix, mm&mmm4 0 

3 J: s Br^asniK 1 0 1 <mwwBdm%t& t , 

*^>k *JHKJJBW«l®^STR^/W VOVcr&Wz 
40^^-yf-l 10, 1 1 \tfi\%9w9 ICKT, 

tMoT. fiffl$(J»SMf^^o-y^ 
CLK, /CLK<r>A**>4>T-^DQ<0{iJ**T<oa 
S4Ddq{i. 

Ddq=t 1 + t 2 + t 3 

= t 1+4X tD+ t 3 (35) 

"C*6. 01 2*>4»tCK{4, 



CK< { t 1 + t 3 + tm) +5XtD 

O^D-y^/CLK, /CLKCSJ-rSffiffiHPdq(4, 
Pdq = Ddq-nXtCk 
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*%lX^h<F>X\ Pdq = Ddq-tCKt'J>>), ±IE 

2oc7)^5, 6J;0. 

- tm>Pd q>- (tm+tD) 

?CLK, /CLKiOitm- (tm+tD) tSTM 

AX'^hztiVfrfrh. «ot, Afkx-wgmmm 

0 1^0Ki!t{iS3gCS^Iffll§^^TV^tV^^^fc* J T'# 

4. *>=5r^ic, -*i$mmm i o inmkmmwrs 

Mi&l}T-?DQCDm\l.?n>y7CLK, /CLK 
<fc 9 i (tm+tD)~(tm+2tD) fr'Hm^ 5 
©0«£fctti8fciitfjT-* DQcOfirfflJi ( t D - t 
m) - (2tD-tm) >W3BlS£i:C£4<>rC, ft 
ffiu -y ? * •COJJfWSISto'g < & tc *) o y ? #T' # & 

[0079] ±ieo =fc a fc t t^msek ion:fc 
if&mwmmwztvkvmx'Aj 7fiio, 1 1 

fcA*A'-/ 7 r0S8 1 4 0 it4 ?n -v 9 ttfi 

mmmm&mio7izti^x<miiM%ti. jjb 

tffil-tm- — (tm+tD) j&qMJSfU .IcOftffl 
£*^*<i-SJ:3^^VBDNj&*atfj3*u ititc 

ct-jT^^isiiissi o icosgi*^L (mmtm 
to) ztix{mm*m&L. zti^m^-tztTDL 

%tmio7izt5Whmttmii. a^T-^DQt? 

Dy^CLK, /CLK£7)fiffit<7)ifc^t|lI^X'$)l.<7) 
T\ ffiffln-y^Wc^Stai^T-^DQWfifflfi^ 
n^CLK, /CLKoefflt-gCtl»itt^l». 
[0080] tZbX\ W^L^TOIglllSSl 0 1<7) 

x\ mmmzmmttimzm&aw&nE., mm# 

mtL. ?J}rtv7T*}!A%WMm&mt l*t3 

#2fcft'*-4*ri8tta , %4. £<zm i + t 3*>3EflJb& t 

t m J: 0 f+*US\ D L LEg&teftfflP >y 
&{4'tffl4.ri:{4&V\ &oT. DLL08fr#ftffip.y 

J3<£fcT\ GfflP-y?^b^{4f^4cO£|5MT'£ 
4. *fc, lsl»lftil*^*^ife<t4*&{C«)i«)tm 

[0081] ±ll<7)£ 5 fc^r^jI®|Hllf& 1 0 1 <7MW& 

^mmmt-tiztizx*). mm%.<o*®sm\s\ 
est imixiK^u -y ? u> & z t tfx-z %tiK 
•wvct t cKoft/jvfliiisiSjft^ i <^>*&te*j*t * t 

D + t l + t3fc«RS<i*. ;<0«Bl*lBi4fcA 
*39tWfciJVYtli, 02(B) fcjSfJdfc* t 



1 + 1 2 + 1 3 Sr 2 ? D y ?Wim 2 t CK k-»S*4W 
dtp (2CKD-y^$lJffll) fcfrfciiJ^fcl/n^. Gl 
T. ;o2CKov^MflHc^TR^-f4. 

[0082] 2CKn>y^$iJfflI|-fi : 3^ DLLfJffll 
EK10 6I4* Hl3fcjR$*ixv*4J:3fc:. SCK 
T, SCKBfi^*^-fb$ixT*^, 2xtaatST 

1 + 1 2 + t 3 £ n ? P -y mm n t CK t 4 M 
If (nCKO>y?$») <,a|ftWC(inrtgT-*0. *<0 
k&tli, SCKT, SCKB^!WBa3;fvCa»4>, 
nXtTOCSTRft-f&4*>±(fT^4^fcT\ 

$:8»*s»sre#4. 

[0083] L*>U nCKD-y?$i|fflI^LJ:oi;-t4 
tCK<7)i^:iltCKniaxtJ:4W^4tT<4. f 

%h*>. «m®ejs§i o iogaR*^raer»4fc«>s 

ft^:Sm$'#<-r4;i:{cj:-5'r. tCKnaxOfSJSteH 

WpSMWaj^ 48**10% 4. aRttSMT 
J4. ?P >y ?J§8!t CK**** V^i: » 14 1 C K P -y 
t CK*VJs§^i; » (4 2 C KO -y ^©Jffllt Wo X 0 

iz. n?>mz2m§izmwmtiz£^xwmt:\2i 
mi^nvruyifcomkzmti&zoizLxwi. 
ttz. ^mmmx'ii. 2cko 7 ^ fflmiz® 9 £*a 

^«4. 4^HEW1 0 4c7)fiffl2rH3 (d)«0ECK 
T2 (n = 2) 5 (CSSW-4 . 
[0084] **WtC{4. 014 (A)fcjjr$\k3&¥ 

nt^o r , ft-r d l Ln#Bitt£ft{c 1 c k p -y ^$fj 

4 0 1 aftiftiasttf 1 S*»2gU3l±*»* ! H 
^Uf77S2) 2fm±X'$>Mf. ICKD7 

4 0 1 (OftXgBft^ 1 ST'S>4 fc flJgS*ifc«^fctt, 

&£2CKny7fflmztiwxmmmL<7>w%. (xf7 

7*S4) Srff^riv fflteS*ifcBafc"C2CKny^iMl| 
iffttl (Xx-yTS5) . 
[0085] ^rio s 014 (B) lz^tiXW6Xd 
fc. H14 (A) nmfctitmiz. DLUBltffflJttiHa 
tC2CKP-y^j«cog»S (^T77S1 1) & 

2 ) u s^^R*?fcft<i{f 2 c Kp. y ?mmm 

V^ (Xr-yTS 13). ?RSBi* : F4 0 1 <0g«I&iS: 

utaa^ (xf^rs 1 4 > srff^u, w%.2titzmtx- 

lCKP-y^SiJffll (Xf77Sl 5) Srff^dfcV^^ 
)BTB«*o z ^ U y ^#4 J: a fc LT t «t v\ 
[0086] lCKP-y^$lJfflli:2CKP>y^$IJ 
WfcilWB#itLfc«^, 4^fflEI»10 4'C^jaiS 

4 J: d fcSSg-t* fcft.DL LSOfflHUSS l o 6 (4gWJ 
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W1IK4 0 3frt>&j}%tl&M I N_D LYffi^cOtfS- 
?>v1~lX. 2CK«**£*LT#W0»lO4^ai 
frfiiotCflMUHvO**. MIN_DLYfl-f<i. 
07 £#8&*S btoip&X o (c, ^SgHISS 10 

h<TiX\ 014 (A) C0Xr>/TS2c7)W^T2CKD 
*7M#v#^4*tefc4j£§*u 4#/g#|l0 4(i 
£<92 C Kf|# ££(t& tftm o >y ? EC KT 2<0ffi 
ffl£03 (d) KiJ:dfc3BEf-*. 
[00871*9*. nCKUv?®m<?)Mm£lC¥Ln 
•v7W$b 2CKD>y ^»JfflIfc|iSS fc <7)T'{±^ < . 1 C 
KD >y 2CKQ7 9W». 3 C KO >y 

4^ffiBl04aV105t*JH-*^«ttn(02 
fg (&*3CKn>y?<7)%&{;i6#JIJ, ft*4CKn>y 

[0 0 88] &£5. DDR SDRAM<D®fgj&>£>(ift 
it***, 4*IIWtfDDLL|iI»*iSttLfcSDBAMt 

ttuwaiRfcs sDRAMeofl^a^i^-ciMBi 
*<o»frjsa9R*«B tT i c k o -y 9 mmt 2 C K P 
[0089] zcoxotziKDmzm&t&ztizz-o 

X. n >y ? Jfffi t CKnii n\± D L L Hlg&tffiffl § *t 

■o^s ^com^mmmmx'A^ < t&zbtfx-t 

LfrU n i: 44Wa» 1 0 4»mo 
5^iMifc*WCVK^T\ 4*«»104. 105 
sPSfl-WC** b & fc(l. ftffl$W(18 x t CMC 1 0fc 

t#r. n < b w&w&n 

mm&%tt&b- iz d l Lmtfme. i% < %&*sm. i m 

£t l-^t3<ott{iLS Korn-bx-f^yoy^j^ 
LThMmzm^ZZbiiZllzKwiztiL. ?n 
vfmmtcmy-a-tXT? SniSnm&bbhlz, 4- 

WfcovvcWPH-*. 

[0090] 01 5i±. BUomtw-efflv^rv^ 

4 ftffffl 10 4, 1 0 5 1 JB vvfif v 4iJfflW5$£$ffl L£ 
DLL0Kco^|6ffiJSr^1-. £*5j«tWfcfcvvcML 4 
1 0 AMf 1 0 5j8*5rv\ftb0 1» A7jA-y 7 r 

ek 1 4 o t nr^e@[Hiss 1 o 1 b<^siz^vux^m 

SSI 1 2#Sfr&iro*4. ifc. ^-f 7xfc±0»i 
0 9 El 1 ctvnM TXWmn 10 9b teWmfttfm 

[0091] DDR SDRAMTtl, DLLEKHlfcfS 
XT-?<DffiaZffiE-t$>t:ihliZ&mZti&<?)X\ DL 
L ®&tfltiJi yv?-?a-y?QCKT£ &1rt h £9(1 
frK ft*Wfcli7?f^37yKACTV, £>L< 
(1 U - K 3 V y H R E A D ifi A* $ tltz b # ? o 



[0092] 016(1. WifcFe-KUj^Rjgav 
yh'MRS^Wj7l/7y^737yHSELF 
X*<A*SixDLLia»5&*»^^BHS&f title. HI 5 
<DDLL@»1 0 0fc8*tMHl*M*fl:*ii**. 01 

l^$ft§fl-§-ECKT?)A7l^(i. Xftfuv? I C 
K TmlM ?/H-&;b*5m X t OCfc 1 0 ( 0 1 6 T'dm 
= 4) X-ht. Jtfc'U 7?f-(7'37yKACTV!j! 
A* § ilfc £ t £ ij*tfl» A CTV^WV "CMzXft 
$itl>fc. -?-coSy^x^08§ 1 1 2U3SMIW(c/t;P 
**»^SJ:3fc»jSSivO^. ;WXf&£|IIS& 1 
1 2(lft^ECKT5rA^iyo-y I CKT*^4US-T 
fifECKTO/VWftt^nv? ICKTCO 
**J. 01 6(=(l*§nTV>yjr 
V^*<. y?/PX^0S&l 1 2tt«tfll#ECKTfcatlB- 
0>»*ECKB£»£L-CVv&. ^XfttBUI 
1 12(1. ffl^ECKTW'W'^fcMUKnXt 
CK (01 6T112tCK) f^ECKTfclSItt^yWXP 

[0093] >wx%&m 1 1 2 IZ X *)%!kZtit:i$ 

^rECKTbECKBimmmmi 0 l*vA#§ 
ix. t 2<55SE*^^Tfi-f QCKTt LTt±}?j^ 
ill.. ffi"tQCKT(lV7-';^)lBEEKl 0 2a.A^)$ 
ft. ( t 1 + 1 3 ) <OjH66^i ^ftTS-^RCKTt 
LTffi7J§ft^. ZWt^RCKT blS&fWAft&m 

Siaj0?&io7tA*$fnaffljtK§its. m^mi 
^ttjsss i o 7 tm^-R c k Tnmmtt ±* 5 0 X -y 

(C » fl^R C K TrntoiLhltf *) X -y ~Jt i X')) § ftT 

[00 94] L^L. i<^)HESt0!fc:tJV^Ttt, ffi^AC 
TV^o^l^^^fr^TT'. "T^SjiEKl 0 l-ifi 

<D£#>. m>nT'S»ft(f. f|-^RCKTiO*HJ^5:*>± 
^•9X -y x'j&^fl^P C KT«*tt<04fc_b&*Dx ? 
^T'fc. fi-§-RCKTiy)Si)cOi:*,±*>'0x-y i^ifiX^ 
tliZtttteW ioT. ft-^ACTV^'o^K^T' 
ftfttr. IMMN0TTffitttt5r<. <i"tRCKT<0fttDO 

± *»±* J 9 x . y s; fc - p c k t cotLhltf "9 x y y 

£-Sc£i£ S 1 d frflWV BUPifcllVBDN S"yM 

L. intioT^jtsssioiwiiMief^*^ 

[0095] -etT. ±E<0J:dtcLTDLL|iI»!Wtt 
fin -y ^"f ftdffi^-R C KT b P C KT£0{4fflH(ir < 
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ftLT^/t-Xf&fclllS&l 1 2tfiSMlX{E^ECKTI l Z 

i ouztmhwsm (^-^-v? ■ 07?) am. 

U&»fc. DDR SDRAM"Ci2, MffilzX 

X\ ftffiT'i 2 0 0 X tCK^^fiT^T- -f 73-?> K A 
CTV<^A^#git§ftT^S*:#>. DDR SDRA 
Mfc£«§*l3DLL0S8fcLT. ^j&SWODLLlel 

t ut bimfttfmz Z Z b 

[0096] ifc. aMTXES&I O9ti01 1 (c) 
h*Ffc»t 4 MOSFET Qcfc fi^CX-/ -y f-ffl 

mosfet Qsmmztuzm&t w*» 

1 2*^(ifi-^ECKTc7)i:*>±^ox.7$/> 
4>ft^ P CKTtOi:*>T* { 0X7 iS£ X'fU TXmt 1 
0 9£*^rt!>#f-VDL_ACTV#MOSFET 

Q s fcttftSfu **UeJ: ->X>M TXESS 1 0 9 
£>*M@®8& 1 0 1 izmttZtiW TXM&N B I 
AS*Jjj-y. *ymfflZtiZ£di l zffitfLiiiix^Z>. 
[0097] iolOtWOD LLBBttt, A^?n 7 

? i cKTOmt^ *>wc i m^mttmm^bti 
&. z<vmmx\ fflSD7mi:iim>ntftntf 
Avxfe«>, 2 x n QIC 1 wwimsmifrfto z t wx 

b%&mim<?>®m$><thzbtfX'Zit:#>, z?> 

[0098] §^>(C S 01 5cr>mtmcODLLm®ttff& 
m&b LX. sTSSBEm 1 0 l fclBKHpteUHI* 
*9JjSfv$:V^ i:#±ff£>;fc.£>. COHIiWOD LL 
HftTJl, *4>«9>fttCK. n, m^ttftbfef. Hi 
6 fc^-f «k -5 Hz H ft* P C K T<of&&MR7 L£f&. & 
«ECKT&f^i-ilBB4T» VDL.ACTV#n 
^V^/WfcStlT. A>f 7XEU&1 0 9'j&»£«BBIEI3 
S&10 11W TXWiNB I AStfOttoZtlK^Xo 

izmmztii. ztuzx-ox. ^sseemstti o mm 

[00 99] WrU^jiaiHftl 0 2*>»fHm 

W t>MZl®b%*). IWMSSDtfl/mfcSrS. 01 

tf>mt0!"Wi4^iii» i o 5 ury ^smimiss 1 o 

2 OiMJfcRJt* i t l/2n fcffiSW* 

tury^sgnisi o 2-cass*ufc*> s avf* 1 

[0 1 0 0] dOiSfc, DLLIIIi&irtt^X^yA^ 

k ( actv=o ) vmmmqsfcztL&izib* zco 

»K01tf>DLL0|&£«aLifcDDR SDRAMOrl 
[0 10 1]**:. DLLElHK^imSKffitti:ffa» 



ute&v ^ , 0 1 ffmmmizis v 4 1 0 4 a# 

1 0 5 *4J-«0»Tli*< . WzB&mt LTtm 

44WWHU 04&tf 1 0 5^c0A^^D-y^ECKT, 
RCKTOnr'M ^KCIIIL ECKT2, RCKT2 
^^VUXft-f-i: LTfi±-f mlM 1 ®<7)iiJ 

vry^SEiiiBi o 2<vmzj*juxmi\s\s&zw.<z 
iLhTtf OX7 WMWifio Zbi>X'ZZ>. 

[0102] d LLHB^auBMfcovvca* 

XZ1Z&. *JKWiDLL0»tcR4>i*, SMD, ND 

C, BDD , PLLfciftt*$rJBito?n*?4ric0» 

[0 103] il7Wi^PLL (7x-fX-0-y 

^ h • tttmv-ytQLfcmizmmitzi^ 
(ommm^-t . ^sswti, 0i<DDLLmfti:{5& 

01<7)DLLlIISSi:cOffiS{i s -BJ 
SSigHHil 0 l^A#fc*Mfr?a.y*CLK, /C 

<EUT7^-KA.y^A*LT, O^y^tL 
1 0 lCOSSiJitCKttJJ^K^S^, JS2I/7' 

y^asmKi u i + t 3+tm> -c 

[0104] ^mmmop l l mmza\ ^x t , fiTO 
mmte-tmiz, *4 vj-mno, nam 

WtX&2)s7VtiMmmi 0 3X'&j8.ltz?W? 
SRCKT, SRCKB$:^SiIg[IIS§l 0 lfcAAt 
TfflEHfttitoeLfeft v X^f 7^-0851 10, 111 
£WD#*T'irS3IS@l&l 0 l^tii^^07^QCK 
T, QCKB^RRA^S-frS. tSts {iffiia^StJt 
KEIK 1 0 7*%^SSHIB1 0 1 £0-^(?)ttJ^QC K 

TSrury ^sshik 1 o 2 •castas 1 0 

ffl Uc^ o 7 ^ RC K T 2 k A^J^'7 7 r 0S§ 1 4 0 lz 
J:9K05i»*ffl»l 04T^Uc^D7^ECKT 
2«fifflS-JtKLTfi[fflll{C^t7tM#VBUP, VB 
DNSrJfcJ] LTTfRSSi|i]»l 0 1 cOg®^^©Jffli^ 
IZbT. ^gP^07^CLK, /CLKOfiffltKt 
feBfa^ffl^W^S^Oy^QCKT, QCKBS41 

i&tizbtfi?*&. it:. *mmmzt5\^xi>. mm 

^n«y^CLKOJBfflfcj6tT 1 CKD7?Mit2C 

KD7^Wffll^«]0#^l»^t*<-C#, «itJ:-)to 

7 9 \svi;z±mzmh z b tfx% h . 

[0 105] Bl8tt*58«*SMD (i/y^D^x- 
5 5--T<fM)#3S*fcttNDC (Mf^-f 

-f L-f • If-* 7 h ) D 7 ^^jftEimCjUS t 
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m 7 2 s Witomm 1 1 1 <ommzmamm 

ESS 1 7 3 •vm&tltilW' n 7 ?FCLKi: fflBMfi 
ftWmi 7 l^&gg&l 7 1 a~~l 7 1 n^tBA 

£ @S& 1 7 3 T'SSfl. m<?> 9 p <y ? F c L K £ A^J L 

Tisariai^fijis-friifc. n*-|6fii®m 7it<o 

[0106] W^iiSCiWf^ ffiffl^MBb&^ajS 

*utaea<oaj* 9 p -y ? 14 vr y ^ Mgiuss i 7 3 -e 

jiSBt* sii»^ n 7?FCLKt P)-<9ftfflT'£>& ft 

i^fol^l7 2*4>as*S#U?n.y*GCL 
K«4 S b-7-'J^SSI3Sl 7 3T-SS-T hm<7)9u- y9 

fclk (cjk&mg&ii l- 7 1 T«iaj s ii^affi t n~ 

(OMM i 5-t ? p «y ? t%bt> 9 p -y ? c L K J: 9 1 
t 3«JtJ(tC«f &£>*>v4 ^OfifflSr^rf £ ? p -y 
ftoT, CKOtB^^D-y^GCLKS-lllt 
Vvg, tfJ^J (UK 1 2 0 <T)=f~9 y -y i~9 O >y ? Q 

-9DQZftJ)lZ*t&ZbWX'Zl (02 0 (A) # 
m . =5rJ3, itOSMD0igT-{i. 02 0 (A) <7)£o 
liZ 1 C K P -y ?#Jfl|ltf) £ X' i>m}^>tii^i 2 1M 9 )V 

tikbtchtf, Zn&cn&Mi-^mM o «y 9ifiWm 

mmnm^x-ts o **uc 4 o-c ^-f s 

i *h ?juz-m% ix tatisj^b tth . 
[0 10 7] i<?5iBfcWtf5SMDig»fc*jv^rii» lute 
wry tmm, 1 7 3 omfstc^niss 1 1 0 awt 

mei 7 3T<oag* ( 1 1 + 1 3 ) t:i4, ^jfmssi 
7 oz'ommtf-kttiz 4 0 . zmmmR 1 7 

014. lCK/2CK^#t*IJffllIlISSl 7 54^(0ff 
KfcH V£ v ICKO7 ?ffltf*o b $ im&9 P -y ? C 

LK£#jgii-f \,z*<r)$$v?v*immm 73 1« 

»U 2CKn>y^ftI«<y)fc#{iir|.S|5^ny^CLKS: 
2#$ Lfc? a -y ? £ VT >J #£g|i|fg 1 7 3 fcttifrt 

3>4;3£0j|SP$ftS. i*U;:4;-5T, iCKD 7 ^Mi 

<jo b % 9u-,9 cr>mn t ok t s m d ®$&<n>mm b 
i>m-iz%h 4 o %®mm%bti, 2 c kd ? 9mm 

<Db£\Hr\&?V3'y?<D2mM2 tCKfc SMD@S&C9jI 

mb m-iz%z 4 0 wmvmttiz. z tx 

7 2<?)ai^^n-y^GCLK{i, ^n-y? 
GfSmti 1 7 6 J: f) 9 a -y 9 QC KTt tTlii^^ii 

[0 108] iOHIi^!lc7)SMDlHl8&fc*5V^T 

tt. li^risisjijij 1 7 1 ^sMsoaj^ji: wry m 

1 7 3 TSM^ftS lueo^ n -y ^ F C L KiOfiffl 



*«3lW-*ffi(BJt»W» 1 7 4 a- 1 7 4 nOffi^Cg^ 
V^T, Jli^r6l3iS?lJl 7 lrt-C3»£cO?Uv?*5fiHlfc 
3 6 0- <?)3Wittfc^3lSEBaRS«iajLTlCKn 
•y ^©Jffili: 2CKD7 ^WfllSrflJ * 1 C K/2 C 
KWiW«HBl 7 536«Rttfe*irv^. £<01CK 
/2CK^0#i.$lJ»|gS|l 7 514, lCKD-y^$lJfflIB# 
fcHWrtjHBW 1 7 1 <9&tiSI$ilC#j9r5gifcJ: 0 {>^t 
WJ2CKD7 7UmzWtt L . 2CKn 7 ? 
JiRfr[6lSM?!l 1 7 1 <0«ffigatoW5f5aftJ: 0 i^fthtf 

icKD7 mmzwmh «t a . £*uc 

iOs lCKO-y?0Jfflli:2CKO>y^$IJffllOfl]O#i. 

*»lCK/2CKfl»i«l»HI»l 7 5fc:J:"jaiiWfc 

[0 109] ?^C, ;*5Htt«tf5SMD|iI»(CtJV^T 
14, JdEWry XraSBEIB 1 7 3 fcflttniijjiSfll 1 7 1 

tffiffiiwssi 74a~i 74 nbwn^m%n\ 12 
b®®%mtfi>o itmv$>tix\.^. zlx. z<o 
mim 2CKD7? mmmzftm m 1 7 0 -e 2 ^jn 

Z1xfz?vv?tfmki$ti&Xolzffif&iiiix^l. fz 

tit. 2CKD7 ^mmzii^m^uru ^ssmss 
1 7 3 fc xvmastffls 1 7 4 tc{4, m^izim&Aji 

?07?CLK cojf 1 CKftWiXfc ^ O -y ^ 

S J: 0 izmmztil . 2^§#i^^o -y ?#Ji;fr[6|! 
BWl7 1tfla&S-h.Si: N -t^SE^JT-coSEcO^T' 
14 1 J3JBfciftfc&< TfiffiJtKfs 1 7 4 *«fiffi<0H8t* 

p -y 9 im 2 ffMamjj&ffim 1 7 1 . - 

1 7 2«0ili^^P-y^GCLK^\ ?D7?MH1I?1 
7 6*^^P-y?QCKTi:LTai*§ilS. 
[0 1 10]«iJ»i6^-f SV^fcOVvCttftfclRjg 
L=5rV^ IflHl. aEtlHI, DDR SDRAMtE 

oiwH»ftaa. ddr sDRKmcom^^mm 

£*>Hltfflfc:tiVvCt>, 1 CKo-y^y^Jffllt 2CKD7 

«H7 0O^Hlfc**S<UT. 1CK07?W, 2 
C K P -y ^ ©Jffl, 3CKP7 9 fflWVmt*? 1CKD7 
2CKD 7 ?MI, 4CKP<y^Jffl«J§^ 
b'ZftZlZJiolzlxM^. 
[0 1 1 1 ] 111 9J4*%HMBDD UU • t<V9 
^at/y-f^H) tt<T>9 u >y 9 £s6mVkH3ffl I 
fc«^)9lifcM*^t. 4£EttfflaBDDmRtt, 111 
8cOSMDmSSc7)ll^[6jgEi?iJl 7 1 hii^|6]gS?iJ 1 
7 20W*«|^tfiHi1*o}5WrtfiB»!1 18 1-18 
8^«it^4. }KfrrtiaJB»J18 1~18 

4 ttiEfflfl|*>JM»? d 7 ?CLK fc^JJS Lfe ®8&X'$> 
*) s MJTftWm} 18 5-18 8tejmm<0ft%9 P -y 
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?/cLKtettj6U;0irr**. 4fc, ^(6ia3^!i 

181. 182tWj\(i\Mmfll85, 186(ilCK 

p v ? wmwmm. msmmm 1 8 3 . 1 8 a t 

mm-ho, MUfowmu 83, i84, i87, i 

8 8{^ icKn-y rmwmzii? n <y ? oxjjjwmks 

h s m d t m^imammmx'h o , 0 2 0 

(B) {c^-TJ:3{c, ^o-y^iJWHtacoBUci/ry 
*3HilBl»l 9 3ta-j-C3I8ESAO*»<!>Ant|«i36»o 
Tfcl»3lSg4T-m^mfvfmT-A^^*-/7r 1 4 0 
frt>cr>?n -y ^cOATJKjSH LTOSBW$*fSB Uf 

BO^l ^D'y^^HH»19 0^aj^-fSJ:a{c 

[0 112] ^0»18Oli» $1-gff?n-y?CLK£ 
#J§-fS#ji2§DVDlk. DVDltf>atfj*fctt*«> 
R!Etti^$:g{t«.^ig^DVD2, DVD 3 k N DVD 
1 tOtfi^^TtiiD VD 2<r>fcf)i:mM-t&*:U?? S L 
Tit, DVD3*5HtfJ*fcttffl£«a (Vcc) £3S 
#W-*-feU?*SLT2fc*>4>ar»K ft&?Uv?CL 

*iT8 9, lCK/2CKfl»iM»HI»l9 5fc:J:9 
lCKny?«|»ofc*li2fl'JI|?n.y?*, 4*:2C 

fc, ±ie-feU^^SLTl. SLT2*«Mfl|S<t4. 4> 
JSHDVD2kDVD3KDVD l<OHi;fj*fctt*£>R 
teatfjtfAfl&fUikfc.ko-C. »«»DVD2kD 
VD3*»*>dWj3*l£?n>y?{i s ^^n.y^c7)36 

£<o£, 80tt, tl/^^SLTl, SLT 

n 4 yrt-? I NVl 1 , INV12& 
fltt.TV*S. ZtllZiiX. 80' ,36 0 

4 . 5 4 0' ■?tltzA*W>9n»>9ifi£a&1\h. 
[0 113]*LT. lCK/2CKW#ill!«igBi 

9 5fci0. lCKay?ym<Ob%Wm?a>y?C 
LKt:2ftmit:?v-y?bZtib{mtfl8 0° -ftl 
wuvtbtf, wmwm 1 8 1 1 1 8 2 l/z Kh $ 
tixmmommtth ? n y ^^a^&^fu 2 

CKD-y^$(JfflIc7)t#{i N ftg&^O-y^CLK^^ 
L/c^n>y^t-eni:ffiffl*U8 0* -fix*:;?n.y ?k 
^9'yf-LTl j3iVANDy-hG2 1 teitLXMl? 
mm* 1 8 1 IC. ifcjRfrrtfilffiM 1 8 1 l=A*$ix 
*^o«y^CLKi:fflffl*«ljroiBtCWlfc^Oy^fc 
^ififfi*«18 0' -fit^^O-y^i:*{7 y^LT2 
<k t>' A N D h G 2 2 t TSJCfirrtlSMW 1 8 2 



- h G 2 1 , G 2 2 nmUOXJjffiWZ U7 V tiMM® 
&19 3X'tm?v-y?Z <t l + t3) 3W£Lfc?n 

[oi i4] KXftmmn 85-^1 8 8t,z-?^xm 

nmsmwmm 1 8 1 - 1 8 a t . aw 
18 5-188 istt* c:tt«to, m>fam 

Wft 1 8 1 ~ 1 8 4 TttJ^J 7 D -y ? QC K TC0±±tf 0 
L . 3ttf|6]jg£?iJ 18 5-188 T'itiTj? a 7 ? 
QC KTOiWO fcSSW* X d iztl Z b tfVt 
h. CfMWtWfctJv^Tfc, 3£frl*lS®?iJ 1 8 1 
(O&WW&AO-Anfrhcom-^lzm'JUX 1 CK/2 
C K{Q1M.MffliIift 19 5 #9 o -y ?c7)^$£$tii t 
T, lCKay?M»fc2CKny?M»oflj»)*££ 
SWHtefffc 3 J: o fc«WW"i C: k £ . 

[oi 1 5] 02 2& % *WRtm.muzDL.Lm<* 

ig^UcDDR SDRAM«oya.y^0T'*-5. 
[0 116] 02 2<9SDRAMfct WW** U-tJU 

h u -y ^x«cieasiifc0!i.Hr4otf5VNV^3&»fe 

=5r9^*"?2 5 6^^'b'-y hOJ: ^^ie««fi^WTS 
*^)*>1VTVA 20 0A~2 0 0Di:, ^*»<?>A* 
SilS T h' l^X A 0~A 1 4 S-rtgPKIR "3 &tf T h* 
A*.y7r2 04t, WETKUXAy^r 2 04tJ:»/ 

THP^7>yf-20 5t. Mier Hl^X>\'>y 7r 2 04 

^-YLXX^V&VTls-i 2 0 0A~2 0 0DO^-f 
^SSHRf 4^y^aHRHI»2 1 2fc, JIJTHPX* 
5 -y VthWr YVXJ >y f- 2 0 6 1 , ffT YVX 
3-h'L-T^ ;: &i;7 > W--f 2 0 0A~2 0 0D|^«OV-K 
»*aKf*ff7 KUXf3-^2 0 1 A- 2 0 1 D 
t . 7- HiRoaffl?K: i 0 f-y M8(ca*HJ s*utm# 
$-ti«et-|>-k>'^TyrilIB2 0 3A~2 0 3Dt. ?ij 
T K -y f - 2 0 6 fc5 <y ilfcMT h' U-X S- rtg|5 
TiMWKHffl-S^TKVX^y^OTfc, Jijr 
h* l^Xfr 3- H tT^t U 2 0 0 A— 2 0 0 D 
PWtl?J± (t*-yM») SraHR^*?97Hl^XT3-^ 
2 0 3A~2 0 3Dt, ?(-^<oA^§^^^-y7-feP 

*&s8ft&-3yYu-)\,ui?»/?209b. fiie^^i) 

*.)VT\s4 2 0 0 A~2 0 0 D36>feK»ajSfutr-^ 
Sr^tJB^'fl.T-^ai^A'.y 7r 2 1 1 . UEffi 
M'7 7r2 1 lj&»$>ai;&S*iST-*05*-f 
Stf-^^hn-/If DQS^^*77r 2 1 5 
fc, miiH^^yr 2 1 lfre>llil)Ztl&T-?<D? 

4 §>?zmwt&*mi<<zuzDLL»t>%&?uv 

&A^a' 7 7 7 2 10k, «#a»feA*3ftaWW19 
(Ci^V ^ 'J Hr;l/7 2 0 0 A~ 2 0 0 D CO »J 7 
V >y yi Irff^ 3'J71/7 ^ 2 0 8 k , im 
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a^A^StlST FkXfl^cO-gfffcS-^Tl&ft*- 
VZWCfcttt-YViSX? 2 1 3%f$:ffitXU&. 
[0117] lutea y F n-jlniS-y 7 2 0 9 ItZftm* 

^n7?CLR, /CLK. ?n-/?tfim?bZ 

XFn-7fI-f/RAS (felTs RASft#i:8?t 
*) . *iJ7Fl^XXFc?-7fi-t/CAS (UlTs CA 

M *-7>!HI^/WE . T-^OAJfc;^ 5 y^Sr 

-;Po v 7 2 0 9 fcL A# 37V Y<r> o F us; 

[0 1 1 8] ClcO||ife0IJc7)DDR SDRAMfCtSWt 
tt. Wo-^CLK, /CLKIi^n-y?^^-/ 

•y?20 9lZttlXW)bi*tlZ>. DLLKHSASn 
^^^o-^liDDR SD'RAMCDKaSL (REA 
D ) ttf£$te&KiC & * fc*> , <I Z X'it D D R SDR 
A M Jt S tttU LfrffrCO I vCKUW- 5 . 
[0 1 19] DDR SDRAMOS^-fTFUXVyl- 
?"7V:?X&&fflL'Ov&DRAM (^-f ■ 5 

■ r?-tx ■ > a. ha 

CTVOAAfcJ: YfiTYVX-tmyiL&tiXXVJ*. 
)VT\s4 200A~~200T>W7?7-4 7ffl&iZ%tl 
ho *<0», KajL3WKREAD**A*Sil6i:5ll 
7 F I^XjWRO ji^fLTX? y &<7WgWTr%btll . 
[0120] DDR SDRAMTJiT-^AttJ^JC^ft 
*Sr±frfSJttf>. 4oeo^^»;-fe;Pri^-f 200A— 2 
00Dfc4MWS#iTV^4. ^tU-fe/l/TW 200A- 
2 00D£77r4 ytrfifcAfc, CLK**£;*,_b&s 
DffllOCLK, /CLKtf>?O.Xj|M5'H*fc. CKE 
= 1, /CS = 0, /RAS = 0, /CAS=1, /W 

e= i fcv^«^o*&^a>£&sr?7M ^3?^h 

ACTV**AflS*l4i:. 7FUXfi#A0~Al 4fl 
WN'y ? r F UXflJ-* iff 7 F vxm^t fc^HWS 
*U *fteh^y?21iR®SS2 1 2ktf7KUX5vf- 
2O6'\K02 ! *tll). *LT. *y77YVX^z 
*«S L*l*V7 t ff7 F \sxmmzftm L?t7- Ftl** 

202A~20 2DfcJ:« 9 T«Mi§;fU 

[0121] •feyxryrnis&202A~20 
2D*»4>a«wr-^*a«»aj'tfcft, ?<J7fux-hi 



nXWshmiZ. CKE=1, /CS = 0, /RAS 
= 1. /CAS = 0, /WE=1 k^om^<7)&&tfr 
fcfcMKBLavyHREADtfAfcSilii:* 7FU 

x»^ao~a 1 4«w&'?t Yvxm^tnrY 
vxmtizftmzti. ztiztu^stmimm 1 2 

kJ9THU^?'yf-2O6'SK0a**l6. /WE = 1 
* J fg£$irO">.&£to. ayho-;Po^>y^2 0 9{i 
K»ffiL»frc**ii:tBaiL, *V77YVxm 

SriffifrfS. *LT, ?iJ7FPXt3-^2 0 3A-2 
0 3DKJ;-?rgliRStt^7^0T-^{iT-^ai^ 
A*/7r2 1 lNM*aj$*U DLL2 14*»feHJ*S 
ft£ftg??o-y7c9;yM 5y^r*7 yf-Sill»„ DLL 
2 14A»4.as*S*i6rt»^o«sr^tt % IRELfcJ:^ 
fc. T-^ai*^'-y7r2 1 1 fcfeltSSeeMttfft. 
CLK, /CLK(d»LT*VMaffl*J$oTV^*fctt. 
aj^X-^DQti^^O-y^CLK, /CLKi^S 

[0122] DDR SDRAMI1 T^r-f 7 
zvyFACTVtfmtZtiXfrWt&Lz'vyYRE 
A D j&96ff £ J: 3 fc=Sr* 2 ffiffi L 

avyHREAD*%l l TS<iT3&»<5>7 f -^* t {a*S*i* 
i?^ DLL<o*y/*7=Srif, 
fBfc«M&rt«l'S/X*2 1 Z<7)ft®l>iS 
X?2 1 3Wt&%1t>Kht&n3VVYifi&l£t 
I.. DDR SDRAM(iA#<*(tT2«a<7)rta^ 

h) 3?y FSt^EMRS (x^AryrV -y Kt-K 
Ui/'X^-fe-yh) 3?yFtWf»IWJ. CLK 
* ! 4*>±i5 {, )l«CLK, /CLKiO^OX^yh^ 
fc, CKE = 1, /CS = 0, /RAS = 0, /CAS 
= 0, /WE = 0fcV^M^)ffl-&1i*tA*StL. Mi 
(f-e<7)^T F l^Xft^- A 1 4 Offitf " 0 " OJ^-iiM 
RS37VK, Al 4* J "1" ^tlJEMRS37 
VFfc&S. A14JJW«)rF^X<0A*fcJ:->T. 

[0123] D LL 2 1 411. «S&AKftt> L 
< {i-fe;W7 U71/7 ya»feti«: fc # (c^E- F 
v X ^fgS 3 V > F M R S 7 y 7 V >y ^ a i&7 a 
7VKSELF X#A*S*l* i t t«t 0»^5rlfe7 
iO^DDR SDRAM«8ftfcJ: 
->T, H2 1tC5rf idfc. ^-FU-v-'X^f^^vy 
FMR S-^-fe;U7 'J 7 -y ~>a.1&73~?> F S E L F X 
WAJlZtiXfrb. MiSX'i> 2 0 0^ ?JMMffiRE 

oT, dc^2 0 0^^;K7)H(C:, DLLT'tfO&fflo-y 
?lW*^7-rtl«f<k < , H5IB5ISfiMOD L LTtt-t<0 
j:p=5:ffiffln>y^*«rt6T*S. ^-Fi/^'x 

^tS^3 7V FMR S^-b/1^7 'J 7 U 7 yaKT37y 
F S E L F X A* S til h % \,Z % 9 U «y ^ W Jf 
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ATtt, IHBiett«^DLL*J50LfcSDRAMtfDJB 

[ 0 l 24 ] HJb, *#SJ: 9<rSnfeJra*«lt«fc: 

mmmu^K m.\iwow£~riz. nCKwm 

ft*, *<w*£tt, TOHEiaHoajAtsTRit^ 
im ix i c kd <y?tmt 2 c ku -y ?mw&® o# 

^v^^3g»Silil»OA*!&»4>a®lg|iIIIKoaj** 

8#itv*4jP, d l hmwuhhcus/* 
£SttT*$wc» zvuisxfco&fcffimizm-iux? 

T'»i>. 

[0 12 5] ttz^ Js-*-v?u>y?£ffi<fcib^ B 
CKT2^ffl£ lCKa-y?£ 2CKo>y?fcT'^H 
U:#\ RCKT2<0fiHB£35g-*-&j&\ t>L<{±. E 
CKT2 , RCKT2<9M#£3££^S£fc-Ct>|B|ato 

[0 126] 

T^aot'ft*. -T=5r^*>. SDRA 
M%b'lZftMZtl&? a -x ^^HlKSrfll^l. DLL 

fc, lCKn v ^Mflli:2CKa^^fflHI|S:flJ9«i* 
cfc^iO. /Svm^pyi^DLL^ligi-r&.ri: 

DLLEIBO'nffiiaEIBKiSV^Bf 

DLLEffi^««mgS[2rffi«§-»i-|»C:i:^T'# 
S. *»W(CJ:*ltf» SMDHISS^BDDIhIK 

fcfcWtt, 1 CKQ-y^Jffllt 2CKn«y 1J 
#i*CttJ;0. /AV>D>y^^yi/'c7)DLLSr||ig-t 
iZktfX'Zh. 

[01 ] *«^*^LfcDLL0^-Sat»?!)«» 
ffitiLZvkty'v -y ?0T'ft& „ 

[02] !3t0!<ODLL|g»fc:tJ»tilCKDy^ttJB 
i2CK07 ^«JBttsftS^^ n -y ?*)J5U(8fc 1*1$ 

[03 ] mMMVD L L0»C*JJt4yN— >y 9 O -y 



? * rw- h 9 a $ y ymx'h h . 

[04 ] *mmmLx^%*®mmmmcD-m 

tlXCOSDRAMlzm&lZAjl^-yyTmcDmfo 
0tf£^-fH]S&0T'ft&. 

[05 ] mtmeOD L L08&tt5ftS^JlS[gj?Scom 
WJS-^t 7"o 7 7 0T'ft * . 

[06 3 mmwcoD l LEsstcfcft* ^mmmmm 
fctz^mmmTvmMZintES&mx'h * . 

[07 ] HtfcHOD L L@Ktfc{tl.iI@S^0J»[IISS 
[08] HH0ll<ODLLIllK{=iJft*^lliaKOft^J 

2r^-t/o vtmx-hh. 

[09 3 HfKMDD L L@S&{cfe(tl»{2ffiif M^tB® 
ftOAfeH *7i<f7u «y ? 0Tft * . 
[010] HJ60!l<ODLL|HlSSfc:fcft*^-^>7- 

[01 1] SWWODLLmKCfeltfcauvhS?- 

[01 2] Satfi^DLLHIdfcltJftSl^Ov^-f 

0T'ft6„ 

[013] HJSMcOD L LUBBfctJtt* 2 9 D y^if^f 
fflXfoh. 

[014] IISfeM«DLL[I|^fc(t£nCKn>y?& 

[015] *5ffiH*3SJH IftDLL [HS&cOSfS 2 Oggjttt 
Sr^-f^n -y^0T'ftl»„ 

[0i6] nmmcvD LLmiz&v himimmnz 
[0i7] *^hj^ p l l mmzmm uzmsomMm 

Sr^-fT'n -y^0T'ft*. 

[018] *?&n$ s m d mgsfcjsffl Lfe^conit^ 

[019] *^BJ^ B D D ES&fcJlE Lfc*^StM 
*S?t T'O-y^HT-ft*. 

[02 0] SMD®&tBDD®8&<?)«)ftZ7r;'f?'t 5 
y^0t'ft*. 

[02 1] SDRAMfcfc(t*SELFX3vyHA^J 
*»^READ3'7yh*JSlA*T'<0^^yHRS:BKW* 
^•^sy^0T'ftl.. 

[02 2] *56ffl*afflLfeDLLHI»S:fflV^DDR 

sdra Mnmmm z^-r^v v 9 mx-h * . 
[^oiiHH] 

101 "i^a@iHis& 

102 urvtmrnm 

103 m2I/7*'J^ag[lISS 
1 04, 1 05 ftffi®S& 

106 D L LSfJ^EJgS 

107 {Ztemmmmm 



(19) %2 002-43934 (P2002-43 9JL 



108 f^r-S/ifrJTHB 

109 /MTXWtt 
120 T-?titfj|sJK 

130 T-*Xhn-7ft^Jfc>» 



140 A^A*.y7rHIK 

401 si^mm=F 

4 03 SI®8&i&iJ8PII]i& 

4 04 V/Pf-TV?-? 



[HI] 
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[02] [03] 




tfi) VBUP 



[06] 




(A) 



401a~401h 

.....Vi 



SELO^fl > P Os1- 



1 INV1 



NBIAS - 



,Qc1 



Qs2 
I INV2 
, Qc2 



[09] 



Vec 



ECKT2 



107 

..ft* 



D Q 



> R QB 



RCKT2 



PFDJWT 



0 Q 



VBUP 



VBDN 



(B) 




AMO-7 
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v> i 
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[H7] 



[H8] 



STR> 




(A) 



ECKT 



104 



n 



RST 



2CK 



O Q 
FF_£0 



G2kfs R Qfl H 



O Q 
FF_E1 

> qbI — 1 



ECKT2 



(B) 



D 



RCKT 



108 SBLO-SELfl 



VBUP- 
VBDN- 



6J0 



603 ; 



11 1 J M J J 7 



RST 



D Q 

FF_R0 

>S R QB 



[HI 2] 



0 



D Q 

FF.R1 

>S R QB 



f 



IRCKT2 



[HI 1] 



(a) 



108 



I L HE ? I 



(a) 


ICKT 








\ 


SCKB 
SCKT 










(b) 








(c) 


STR 






T2 



: j Nj SlAS 

zl 



(d) SRCKB i 

SRCKT- 
(g) TAPO 

(f) TAP, 

(g) TAP2 
(K) TAP3 
0) TAP4 

SEL3-SEL8 
AMS 

AM0~»AM2 
AM4~AW7 



(b) 



ItDr- 




(c) 



.jm. 




[BIAS 
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[013] 



[016] 



\ ^SCWPSCKT 



SRCKTp- 
TAPO 
TAP I 
TAP2 
TAPS 



J \ If 



~\ I L 



j-tl+mtm-^ ^RCWB-^SRCkT 



J3r 



ACTY 



CCKT 



RCKT 



VDi^ACTV 



uuuiruu 





nXtCK 







jiruuL 
: JUiruL 
rujuinn 

JLJULTL 
JUUUl 



[018] 



173 

1J0 FOK S 



CLKt 



jVfa""lYfb" '"1 7ic 



171 




^^>P>p^- ■ ->rl>i j 



17^ 



PC 



PC 



PC 



PC 



PC 



CLK£« 



- -U — U — JJ — I J 

H<E<£<P"<P<F 



176 



-►QCKT 



'5' 

172 
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[014] 



(A) 




no 



1 







B3 



2CKP 



(B) 



Start 



S11 



tttt*£(2CK) 




IS»i»J^(1CK) 







2CKPy£I&tt 



SI 3 
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[HI 7] 
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[019] 
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(A) SMD 



AflBuf 








« ^1 »l« tTTXS »H 









[020] 
tCKor2tCK 



2CKor4CK 



A2lBuf 



tl 



t2 



t3 



ArtBirf 



(B) BDD 







ZCK 

> 
• 


AftBuf 


U^'J^f^W 3R*rtjlSS|Hl» |HtfjBuf 










" t1-k3 t2 * 




AflBuf 






a t2 t3 * 



AflBuf 



[02 1] 



/clkK-JCX-^ 



DQ 



DOS 



DOOOOODOQOC 



— 200cycto- 
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[022] 



A0~A14 



204 



206 



2(fr 



20U 



I 


1 ^ 


1 — t 


1 
















. 7 7f 




7?f 




1 WWEB 




agog 



203A 
210^/ 




■?-*tti;*i 

AW? 



— CLK 
— /CLK 
« — CKE 
«— /C5 
/RAS 
—/CAS 
* /WE 
DM 



^H5/h¥rfj±7K*BTETS20#l^ « 



F?-2>(##) 5B024 AA01 Ml 5 BA21 BA23 CA07 

5B079 BA20 BB10 BC03 CC02 CC13 

DD03 DD06 

5J001 AA04 BBOO BB05 BB08 BB09 

BB11 BB12 BB14 BB24 BB25 

CC00 DD05 DD09 

5J106 AA04 CC24 CC31 CC52 CC58 

CC59 DD32 DD42 DD43 DD48 

GG10 HH02 



